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Productivity--output per unit of input--should not be confused 
with production--actual output--or productive capacity--potential 
output. The quantity and quality of resources employed (influ- 
enced by costs, prices, policy regulations, and management), as 
well as technological innovations emerging from research and de- 
velopment, influence productivity changes. Farm-sector produc- 
tivity is generally increasing, although weather induces year- 
to-year variations. Productivity trends, both regionally and 
among commodities, differ significantly from national aggre- 
gates. Marketing-sector labor productivity has been more vol- 
atile than farm-sector labor productivity. Two measures of 
food-manufacturing-sector productivity demonstrate the effect 

of input quality on measured productivity. 
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Productivity in U.S. Agriculture” 


Kenneth R. Farrell 


INTRODUCTION 


Throughout the history of civilization, people have been con- 
cerned with the adequacy of their food supply. Wars, plagues, 
drought, pestilence, and instability from other sources have 
left a large part of the world's population on a razor's edge 
of malnutrition or starvation throughout much of recorded 
history. 


The 18th century English economist Thomas Malthus formulated 

a scenario of world population rising more rapidly than food 
production, the result being chronic food shortages and, ulti- 
mately, starvation for millions. 


Periodically, the Malthusian specter returns to haunt our 
minds and consciences as in the Sahel of Central Africa in 
the seventies, the Indian subcontinent in the mid-sixties, 
and worldwide in the early seventies. 


The United States has escaped the Malthus scenario, and, in 
fact, throughout much of the past century, our production has 
exceeded our consumption. Slowly, but more rapidly during 
the seventies, the rest of the world has become increasingly 
dependent upon the United States as a source of food. 


As we look to the eighties and nineties, questions arise as to 
our future production potential to meet what appears to be a 
sustained growth in exports of U.S. farm products. Much of 
the slack or excess capacity of U.S. agriculture has been 
taken up already. Further expansion of the cultivated area in 
the United States could, perhaps within this decade, become in- 
creasingly costly and accompanied with conservation and envi- 
ronmental problems. There are growing concerns about whether 
investment in agricultural research and development has been 
adequate to provide the technology needed to sustain agricul- 
tural production growth rates of the past several decades. 


This brings me to the point of today's discussion: productivity 
trends and prospects for U.S. agriculture. 


*Presentation by Kenneth R. Farrell, Administrator, Economics 


and Statistics Service to the Joint Council on Food and Agri- 
cultural Sciences and the National Agricultural Research and 
Extension Users Advisory Board, February 18, 1981, Alexandria, 


Virginia. 


PRODUCTIVITY: 
DEFINITIONS 
AND MEASURES 


First, I wish to make clear the meaning of productivity as I 
will use it today. Simply put, it is a measure of the relation- 
ship between quantity of inputs (land, labor, tractors, and so 
forth) employed and quantity of outputs produced. An increase 
in productivity means that more outputs are produced by the same 
inputs, or the same outputs are produced with fewer inputs. 
Hence, this measure is a ratio of the growth of real outputs to 
the growth of real factor inputs. 


Productivity is frequently confused with two other concepts: 
production and productive capacity. Production is the total 
quantity of outputs produced. Productive capacity is the amount 
of production which would be forthcoming if all the resources 
currently available to the industry were fully employed using 
the best available technology. The degree or extent to which 
productive capacity is utilized is often used as a measure of 
efficiency. 


Productive capacity describes the possibilities at one point in 
time, but it is not fixed forever. The resources committed to, 
and the technology adopted by, agriculture respond to the eco- 
nomic incentives of price and profitability. In the long run, 
as real prices rise, production capacity increases. 


Production is the total output of an enterprise, whether the 
farm, the crop sector, all of agriculture, or the entire Nation. 
Production is affected by the level of technology and the amount 
of resources used by that enterprise. Employing more resources 
will generally increase production. 


Productivity, the output per unit of input in an enterprise, is 
affected by the level of technology and the mix of resources. 
However, employing more resources will not necessarily increase 
productivity. In fact, if technology and the amount of other 
resources used are held constant, increasing the use of one re- 
source, say land, will usually decrease the productivity of that 
resource, because as area is expanded, lower quality (less suit- 
able) land will have to be used eventually. It also makes a 
difference whether the next acre of soybeans is planted in, for 
example, Illinois or in North Carolina (a 15-bushel difference 
in yield). 


Total output (or production) is determined by the total resour- 
ces used in production and the productivity of those resources. 

I will focus just on productivity, although the ultimate question 
is: “What is our total productive capacity, considering both re- 
sources available for production and their productivity?” 


Productive capacity will increase whenever either the available 
resources increase or the productivity of those resources in- 
crease. 


Let me make a few comments on measures of productivity, 
measures we in ESS are responsible for producing within USDA. 
There are two major types: those which measure productivity of 
a single resource and those which measure productivity of a 
specified mix of resources taken as a whole. 


The most commonly used single-factor productivity measure is 
labor productivity, the ratio of total production to total labor 
input, or output per hour of labor. Other widely used single- 
factor measures used in agriculture are yield per acre and pro- 
duction per animal unit. 


An example of a total factor productivity measure is total farm 
Output per unit of input, which measures the relationship be- 
tween all factors used and total agricultural output. 


In the farm production sector, there are three widely used mea- 
sures of aggregate output: an index of crop production, an index 
of livestock production, and an index of total farm production. 
Both the crop and livestock production indexes are aggregates of 
individual commodity output indexes, each weighted by its rela- 
tive value of production in a reference period (for example, 
1967). Annual cre» harvest and the liveweight of total animal 
slaughter are the output concepts, with adjustments to exclude 
producer goods (like seed production, hatching eggs, and milk 
fed to calves). 


The total farm output index, similarly, removes the quantities 
of crops fed to livestock from the crop output index before ag- 
gregating it with the livestock production index. Thus, there 
are three conceptually distinct measures of farm sector output. 
Trends. in these measures for 1945-80 are shown in figure l. 


Note that until 1970, all three series reflected similar trends. 
Since 1970, the increased crop production for export (and the 
corresponding crop price increases) caused the trends to diverge. 


In order to draw appropriate inferences from the productivity 
measures, the input indexes must include the resources which 
constrain output. In crop production, the index of cropland 
used for crops contains the land area from which one or more 
crops were harvested, the cultivated summer fallow, and the area 
of crop failure. The index of animal breeding units is an aggre- 
gate of the beginning of the year inventories of breeding females 
by species, with weights for each species proportionate to the 
value of livestock production originating in that sector. The 
total farm input index is composed of indexes ot farm labor, 
value of farm real estate adjusted for inflation, mechanical 
power and machinery, agricultural chemicals, the value added to 
feed, seed, and feeder and hatchery animals by the nonfarm econ- 
omy, taxes and interest, and miscellaneous purchased inputs. 


Figure 1 
Total Output: 
Crops, Livestock, Farm Sector 
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Our total factor productivity measure is the ratio of the index 
of the total farm output to the index of the total farm input. 


Before looking at productivity as indicated by these measures, a 
few words of caution on their limitations, use, and misuse are 
in order. 


Our data do not pick up changes in the quality of inputs or out- 
put; for example, changes in seed quality or wheat protein level. 


Economists think in terms of four generalized factors of produc- 
tion--land, labor, capital, and management. The measurement of 
the management input (quality and quantity) is difficult. But 
we all know that quality of management is a key variable affect- 
ing the use of other resources and thereby productivity. Part 
of the measured changes of productivity necessarily reflect the 
differences in management. 


Since our indexes reflect fixed combinations of inputs and out- 
puts, the indexes may not precisely mirror the short-run situa- 
tion on the farm. Farmers continually adjust the crop mix and 
input use depending on product price and input cost relation- 
ships. For example, there has been a long-run substitution of 
capital for land and labor. In the shorter run, farmers substi- 
tute among inputs and outputs depending upon their relative 
costs and expected prices for products. Since the relative 
importance of the products and inputs in our indexes is revised 
at about 10-year intervals, the indexes better reflect changes 
over the long- than short-term. 


As you interpret single-factor productivity measures, such as 
labor productivity or yield per acre, remember that they measure 
relationships between one input and total output while the use 
of other inputs is also changing. Thus, any change in a partial 
measure of productivity can be misleading, unless the effects of 
other inputs have been identified. A further problem occurs if 
the input under study is not fully employed. Reducing the use 
of an underemployed resource can increase productivity of that 
resource without increasing production. Because all hours of 
farmwork are not equally critical to the production processes, 
the labor productivity trend in agriculture is not strictly 
comparable to labor productivity in the rest of the economy. 


Weather and climate affect agricultural productivity to a great- 
er extent than any other industry. A drought or an early frost, 
for example, can substantially affect production and thereby 
productivity as we measure it. Because of the variability of 
weather, and its influence on production, year-to-year changes 
in our productivity measures must be cautiously interpreted. 

A productivity index which corrects for climatic aberrations 


PRODUCTIVITY TRENDS 


Farm Sector 
Productivity 


would provide a better picture of the influences of technolog- 
ical innovations and better measures of productivity than we 
currently have. 


I will discuss productivity trends primarily in terms of the 
changes occurring in the farm production sector, since infor- 
mation on productivity trends in the marketing sector is consid- 
erably more limited in scope. 


The farm sector has a remarkable history of productivity growth. 
Agricultural resources today are more than four times as produc- 
tive as they were when the 13 Colonies handed together to form 
the United States 2 centuries ago. In 200 years, the predomi- 
nant technology evolved from one which was powered by people to 
an animal-powered technology, to one powered by machines. To- 
day, the growth of agricultural productivity is governed by the 
sciences--genetics, chemistry, biology--and by management. 


Figure 2 illustrates these historical changes. In each succeed- 
ing epoch, the rate of productivity growth has accelerated, from 
a growth rate of less than 1/2 a percent per year, in the early 
years, to nearly four times that rate today. 


Figure 3 and table 1 present the trends of this measure since 
World War II. The data here suggest no major (or sustained) 
departures from a linear trend in this period, although there 
was more variation during the seventies. In such periods, the 
crop sector has a greater influence on the indexes. Ona 
point-to-point basis, there has been a slight slowdown of pro- 
ductivity growth over the last 3 decades, but those observations 
were rather strongly influenced by such environnental factors 

as the 1970 corn blight and the 1980 drought. 


Although the index of crop production per acre continued on its 
post-World War II trend with some weather related variations, 
livestock output per breeding unit declined dramatically after 
1972 in response to high feed prices (figs.4 and 5 and table 2). 
The recovery of livestock productivity after 1976 masks a sig- 
nificant change--in*“each yearvfrom 1975 to 1979 the calving rate 
remained below 90 percent. This had happened only once before in 
the previous 25 years. The beef cow herd is not as productive 
as it has been historically. The livestock aggregate is in- 
creasing only in response to the greater importance of other 
livestock sectors such as dairy and poultry in the livestock 


‘production total. 


The growth of crop production per acre at the national level 
conceals significant geographic differences in the productivity 
trends. The Midwestern and Western States which produce the 
bulk of crop output show trends of increasing productivity 


Figure 2 
U.S. Agricultural Productivity Growth During the Past 200 Years 
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Table 1--Indexes of total farm output, input and productivity 
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1967 = 100 
104 70 71 106 
107 73 71 104 
107 75 74 105 
106 75 75 105 
105 7s 76 107 
105 76 78 108 
103 i 80 107 
101 77 80 105 
100 80 87 109 
102 84 87 105 
101 86 90 106 
100 87 91 105 
100 89 92 103 
100 91 96 106 
100 93 95 102 
98 93 100 105 
98 96 97 99 
100 100 100 100 
100 100 102 102 
98 101 103 101 
100 102 102 99 
100 105 110 105 
100 106 110 104 
101 108 tI 104 
100 108 105 98 
100 107 115 107 
103 115 115 102 
105 121 114 98 
105 125 116 98 
108 132 119 98 
106 -- 117 _ 








Source: USDA-ESS. Economic Indicators of the Farm Sector: Production and 
tificiency Statistics, 119/79; Statistical Bulletin No. 65/7 .oFeb-: 
1981. 
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Figure 5 
Livestock Production per Breeding Unit 
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Table 2--Crop, livestock, and labor productivity in the farm sector 


Crop Cropland Crop Livestock Animal Livestock Persons 
Year production used for | production | production breeding | production | supplied 
crops per acre units per per 
unit farmworker 





ee ca ee nv 19675" l00 Ae aoe eee oe ee No. 
1950 76 111 68 75 106 71 1565 
1951 78 112 70 78 107 73 15.8 
1952 81 (ay 12 78 106 74 16.4 
1953 81 112 72 79 104 76 17.52 
1954 79 ie 71 82 108 76 18.1 
1955 82 Tiel 74 84 110 76 19.5 
1956 82 108 76 84 107 79 21 oF 
1957 80 105 76 83 106 78 ooo7 
1958 89 104 86 84 102 82 23.2 
1959 89 105 85 88 102 86 24.5 
1960 93 104 89 87 103 84 25.8 
1961 91 100 91 91 101 90 27.6 
1962 92 97 95 92 103 89 28.6 
1963 96 99 97 95 104 91 3057 
1964 94 98 95 97 104 93 33.2 
1965 99 99 100 95 101 94 37.0 
1966 95 98 97 97 99 98 39.6 
1967 100 100 100 100 100 100 2a 
1968 103 98 105 100 100 100 43.4 
1969 104 98 106 101 99 102 ei 
1970 100 98 102 105 100 105 47.1 
1971 112 100 bi2 106 102 104 49.2 
1972 113 98 115 107 100 107 Chests 
1973 119 103 116 105 101 104 55.0 
1974 110 106 104 106 103 103 54.9 
1975 122 108 12 101 102 99 57.6 
1976 121 109 111 105 100 105 54.8 
1977 129 11 116 106 98 108 59.8 
1978 131 108 12% 106 96 110 63.4 
1979 144 111 130 110 97 114 67.9 
1980 131 114 115 113 -- -- —— 


Source: USDA-ESS. Economic Indicators of the Farm Sector: Production and Efficiency 
Statistics, 1979; Statistical Bulletin No. 657, Feb. 1981. 
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Individual 
Commodity 
Productivity 


(fig. 6). In contrast, crop production per acre in the States 
south and east of the Ohio River (including the Delta States) has 
not increased significantly since 1965 (fig. 7). The increased 
cultivation of marginal lands without solving the attendant 
problems of soil fertility, insect pests, crop varieties, and 
climate is the primary reason for this productivity plateau. 


The crop sector has led the overall farm productivity index. 
Corn and soybeans have been especially important contributors 

to the growth in crop sector productivity. Corn yields now are 
more than two and a half times higher than in the early fifties 
as a result of the adoption of hybrid varieties. But the gains 
in productivity are not equally distributed. Corn yields in 
Illinois have continued upward with the national productivity 
trend, while yields in North Carolina and the Southeast general- 
ly have leveled off since 1965 (fig. 8). The same story is 
illustrated even more dramatically for soybeans. In fact, there 
appears to be a trend toward lower soybean yields in North 
Carolina apparently reflecting the increased planting on lower 
quality land (fig. 9). As figures 10, 11, and 12 illustrate, 
wheat, cotton, and rice yields show a similar pattern, with 
little or no increase in yields in the Delta States or Texas. 


In the livestock industry, productivity gains take many forms: 
improved feeding efficiency (fewer pounds of feed per pound of 
gain), reproductive improvement (more pigs per litter), in- 
creased labor efficiency (fewer hours per milk cow), or better 
facilities utilization (year-round farrowing operations). The 
growth of the large confinement-type broiler "factories", made 
possible by antibiotic feed additives, is responsible for the 
phenomenal growth (better than 5 percent a year) in total ready- 
to-cook pounds of chicken produced per laying hen (fig.13). Sim- 
ilar forces have enabled egg production per hen to increase at 
the rate of 1 to 2 percent per year (fig.14). In the dairy sec- 
tor, productivity increases have averaged 2.9 percent per year 
as a result of selective breeding programs and greater use of 
highenergy feed rations (fig.15). The development of confine- 
ment facilities in the pork industry enabled producers to moder- 
ate the seasonal pattern of production by allowing fall farrow- 
ings to to increase. The result of this change was to increase 
the annual pig crop per brood sow. In the cattle industry, the 
major innovation affecting productivity has been large-scale 
feeding operations which combine high-energy feed rations with 
a capital intensive operation to reduce both the growout time 
and the hours of labor required to produce beef. The prospect 
of twinning beef cattle is on the horizon to improve reproduc- 
tive efficiency, but the liquidation phase of the cattle cycle 
has had greater effect on the overall calving rate than the 
technological improvements to date. 
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Figure 6 
Crop Production per Acre, 
Midwest and West 
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Figure 7 
Crop Production per Acre, East and South 
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Crop productivity in the Midwest and West 
characterizes the national productivity. 


Productivity is not increasing in the 
Appalachian, Delta, Northeast, and 
Southeast Regions. . 


Converting marginal land to crop produc- 
tion is one cause. Soil fertility, insect 
pests, crop varieties, and climate factors 
are all parts of the problen. 


Figure 8 


Corn Yields 
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Figure 9 


Soybean Yields 
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Wheat Yields 
Bushels Per Acre 
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Rice Yields 
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Figure 13 
Total Chicken Production per Laying Hen 
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Index of pounds of ready-to-cook chicken meat produced per laying hen. 
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Figure 14 


Eggs per Laying Hen, January 1 
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Figure 15 

Milk Production per Cow 
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Marketing Sector 
Productivity 


Table 3 presents the percentage changes in farm productivity 
from both a commodity and an aggregate perspective. Since 

these are calculated on a point-to-point basis, the influence of 
weather is apparent in some of the crop productivity measures. 


For the food marketing sector as a whole, no general multifactor 
productivity measures are regularly reported which would give us 
the means to compare the performance in that sector with the per- 
formance of the farm sector. However, individual research pro- 
jects occasionally develop multifactor measures for some part of 
the food marketing sector. Several years ago, researchers at the 
National Bureau of Economic Research (NBER) studied productivity 
changes in a number of manufacturing industries, including food 
manufacturing. 1/ At about the same time, some researchers in 
ESS were involved in a similar analysis of productivity in food 
manufacturing. 2/ 


The conceptual measures employed to represent the capital, labor, 
and output concepts were somewhat different in the two studies. 
The one methodological difference was that Gollop and Jorgenson 
(NBER) adjusted the input measures to reflect input quality im- 
provements and intermediate products and Handy (ESS) did not. 

The result of that adjustment was to reduce the measured gain of 
productivity from about 3 percent a year (Handy's estimate) to a 
fraction of a percent (Gollop's estimate)(fig. 16 and table 4). 


In the nonfarm economy, the most accessible single-factor mea- 
sure of productivity which is comparable across industries is 
output per employee hour, reported by the Bureau of Labor Sta- 
tistics (table 5). 3/ The output concept used is the contri- 
bution to gross national product (that is, valued added). Not 
all the industries which transport process, or distribute food 
products or which provide inputs to the farm sector are included 
in the reported statistics. However, enough detail exists to 
draw some inferences concerning relative performance at 
different levels in the food marketing system. 


Figures 17 and 18 present estimates for 1960-79 of labor produc- 


1/ Gollop, Frank, and Dale W. Jorgenson. U.S. Total Factor 
Productivity, by Industry, 1947-73. New York: National Bureau 
of Economic Research, 1975. 

2/ Handy, Charles. Output, input and productivity indexes: 
food and related products, SIC 20, 201, 202, 203, 204, 205, 206, 
207, 208, 209; unpublished data, 1977. National Economics Divi- 
sion, Economics and Statistics Service, U.S. Department of 
Agriculture. 

3/ U.S. Department of Labor, Bureau of Labor Statistics. 


Productivity Statistics for Selected Industries, 1979 Edition, 


Bulletin No. 2054, December 1979. 
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Figure 16 
Multifactor Productivity in Food 
and Kindred Products Industry(SIC 20) 


The difference in measured productivity 
increase is due to quality change in the 
set of inputs. Gollop and Jorgenson ad- 
justed inputs to reflect increasing 
quality; Handy did not. 


The better the production process is 
quantified, the smaller will be the 

residual growth attributable to pure 
"productivity change." 


% of 1958 


Gollop and Jorgenson 


% of 1967 





1945 50 55 60 65 70 76 80 
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Time 
period 


1947-50 
E950=)5 
1955-60 
1960-65 
1965-70 
1970-73 


1970-74 


NA = Not Available 


1/ Gollop, Frank, and Dale W. Jorgenson. 


1947-1973; New York: 


2/ Handy, Charles. 


Table 4--Food and related products: 
annual rates of change 


Gollop and Jorgenson 1/ 


Output 


1.0 
2.9 
4.3 
2.4 


2.5 


NA 


Inter- 
mediate 


goods 
input 





2.5 


2.1 


3.2 


NA 


Capital 
input 


6.4 
1.1 
1.5 
2.3 
2.4 
1.3 


NA 


Unpublished data: 


Multifactor productivity indexes, 


Multi- 

Labor factor 

input | produc- 

tivity 

Percent 

5.0 -0.7 
Lot a2 
-1.0 / 
Ae? 43 
-.3 ss) 
-.9 1.9 
NA NA 





1.0 


Zuo 


4.3 


2.7 


268 


2.5 


269 


Charles Handy 2/ 


‘Labor 


input 


Capi- 
tal 
input 


1.0 
1.0 
2.0 
362 
ae 


2.9 


Multi- 
factor 
produc— 
tivity 
index 


a x 
4.0 
2.8 
1.9 
2.8 


3.3 


U.S. Total Factor Productivity by Industry, 


National Bureau of Economic Research, 1975. 


os Output, Input and Productivity Indexes for 
SIC 20 and 3-digit subcodes; USDA Economics and Statistics Service, 1977. 
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Table 5--Indexes of output per employee-hour 






Processed Flour and Bakery Retail Eating 
Industry Intercity | Fluid fruits other products food and 
trucking milk and grain mill stores | drinking 
as vegetables | products places 
SIC 4213pt 2026 203 2041 54 58 
CODE 


1967 = 100 

Year 

1963 83.8 92.9 91.3 89.3 84.2 82.3 89.4 93.8 
1964 86.7 95.3 93.1 92.1 88.7 90.1 91.4 92.8 
1965 92.5 98.6 94.3 95.4 91.3 93.5 93.8 95.6 
1966 97.3 104.0 97.0 94.9 96.9 94.6 96.3 97.4 
1967 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1968 102.1 106.4 105.7 102.5 105.7, 102.0 105.2 102.0 
1969 104.5 109.0 110.6 104.4 103.3 102.3 106.1 100.4 
1970 104.7 106.8 nO RY Ace 108.2 108.5 105./ 112.0 103.8 
1971 108.2 113.6 E2662 112.6 110.0 108.1 RiZet 100.9 
1972 115.5 120.9 135.4 dal We yes} 114.3 Lae? Th2’.5 105.0 
1973 119.2 123.4 140.1 123.0 Itse7 SCS heii 108.1 105.9 
1974 L162 119.3 143.6 123.0 LV9 eZ 112.9 104.5 100.8 
1975 115.5 114.1 150.3 124.9 120.8 DASH 104.8 102.0 
1976 A Ae 12662 156.1 132.7 119.7 112°6 107.0 101.8 
1977 dy da 127.9 156.1 131.9 140.3 120.1 106.4 98.9 
1978 124.0 12736 165.8 135.5 144.7 116.8 100.9 94.6 
1979 122.6 126.1 174.7 NA 150.2 118.6 100.2 89.5 


NA = Not available. 
1/ Output per employee 


Source: Bureau of Labor Statistics. Productivity Indexes for Selected Industries, 1979 


Edition. Bulletin No. 2054, and USDL press release 80-804 (12/31/80). 
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Figure 17 
Output per Employee-hour, 
Meat Product Industry 
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Figure 18 
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% of 1967 
130 


120 


no 


Retail food stores 


100 


90 





é5 70 75 80 


J Output per employee 


22 


Minimum work-week provisions of labor 
contracts contribute to the decline in 
labor productivity in meatpacking. 


The 55-mph speed limit curtailed produc- 
tivity growth in trucking in 19 73-75. 


Longer store hours for the same sales 
volume are behind the fall in retail food 
store productivity. 


Farm vegetable productivity continued to 
increase. 


FACTORS 
INFLUENCING 
PRODUCTIVITY 


tivity in the meatpacking, trucking, milling, baking, and retail 
tail food industries, with farm vegetable production per hour as 
a comparison. Labor productivity in the vegetable production 
sector was chosen to represent the farm sector because hired 
labor is a significant and critical resource in that sector. 
(table 6). Labor productivity statistics for the farm sector 

as a whole tend to be somewhat misleading because of the 
existence of slack (underemployed) labor at many times of the 
year and over long periods. 


It is clear that many changes occurred to labor productivity 
trends in the seventies. In the meatpacking industry, minimum 
workweek provisions in labor contracts increase the hours paid, 
and consequently reduced the output per hour of labor. 


The trucking industry translated the 55-mile per hour speed 
limit into a productivity decline of nearly 10 percent between 
1973 and 1975. Since then, longer and wider trailers, improved 
scheduling, CB radios, and increasing disregard of the speed 
limit have enabled this industry to restore some of its lost 
productivity. 


The seventies saw a great increase in the number of two-income 
households. In order to increase the shopping convenience to 
families who work during the day, many retail food stores ex- 
tended their hours, some to 24 hours a day. This spread an 
essentially fixed amount of sales over a greater time period, 
hence sales per hour and ultimately value added per employee 
hour fell. The effects of automated checkout systems are not 
yet observable on productivity in the retail food sector. 


In the preceding discussion, a number of factors were identified 
which have affected the productivity of resources in agriculture. 
Most of them exemplify the kinds of factors that will influence 
productivity in the future. 


First and foremost is the quantity and quality of the resources 
themselves. The increases in crop yields per acre can largely 
be explained by greater use of fertilizer and agricultural 
chemicals. Irrigation development has improved quality of the 
land input and the quantity of the water input into western 
agriculture and narrowed the gap between Illinois and Nebraska 
corn yields from more than 20 bushels in the early fifties to 
near equality in the seventies. 


Price and cost relationships affect the choice of commodities 
grown and the rates at which various inputs are used. Both 
prevailing prices and producers' expectations of future prices 
enter these decisions. High grain prices and the high cost of 
borrowed money reduced the demand for feeder cattle so much 
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Table 6—Labor: {Indexes of farm production per hour by enterprise groups, United States, 1910-79 








(1967 = 100) 
Livestock and livestock 
products Crops 
Farm 
Year out- Hay 
put Meat | Milk | Poul- Feed and Food Vege- Sugar Cot- | Tobac- Oil 
anl- cows] try grains for- grains tables crops ton co crops 
mals age 

1057. 13 24 44 21 13 14 7 18 10 28 30 17 11 46 16 

bh lee & 13 24 44 21 14 13 6 17 9 35 18 13 46 19 

L2aa 14 24 43 21 14 15 7 18 11 29 36 17 12 46 25 

BEY AG 13 24 44 22 13 14 6 17 11 27 32 18 12 45 18 

14... 14 25 43 21 13 15 7 18 12 29 39 18 13 46 19 

PS? 3-2 15 25 44 22 13 16 7 18 12 28 39 17 pia 46 18 

16.5. 13 24 44 21 13 14 6 18 10 27 37 17 a2 46 16 

Pua. 14 24 43 21 13 15 7 18 10 28 35 16 11 46 14 

18. 14 24 44 21 13 15 7 17 11 27 37 17 11 47 15 

19... 14 24 45 22 13 15 7 18 11 28 38 16 11 44 is 

20. 14 24 45 21 18 16 8 18 11 29 42 18 12 44 14 

Zl. 14 24 45 22 13 15 7 18 11 29 32 18 10 44 13 
1922 . 15 26 46 22 14 16 7 18 11 30 43 18 11 44 14 
T9230, 15 26 48 22 14 16 8 18 12 30 43 18 10 45 Ad 
1924... 15 25 46 23 13 15 7 18 14 31 42 18 12 44 20 
1925... 15 25 46 23 13 15 8 18 12 29 40 20 12 48 19 
1926... 15 25 48 24 14 15 8 18 15 30 47 20 13 44 18 
1927... 16 26 48 24 14 16 8 18 15 31 40 21 12 42 21 
LOZSoer 16 26 49 24 13 16 8 18 16 32 44 21 12 42 18 
1929... 16 26 48 25 14 16 8 18 16 32 43 20 12 43 17 
1930... 16 25 48 24 14 16 8 17 17 31 43 22 12 43 19 
193 )Ce W/ 26 48 24 14 17 8 18 19 33 50 20 14 44 15 
1932 3% 17 25 48 23 14 ayy 9 19 16 31 44 20 13 43 14 
1933 16 25 48 22 14 15 7 18 13 32 45 21 13 43 13 
1934... 15 23 47 22 13 15 6 13 13 33 43 19 13 45 14 
1935 .. 17 24 46 23 14 18 8 19 14 33 50 21 14 a4 21 
1936 16 25 47 23 14 16 7 15 15 33 45 22 15 43 16 
193795. 18 24 47 23 1 19 9 20 17 34 53 22 yes 45 19 
1938 .. 19 26 48 24 15 20 9 21 18 35 51 24 16 a4 21 
1939 19 27 49 24 15 20 10 18 35 56 24 16 45 25 
1940 .. 20 27 50 25 15 21 10 21 20 36 55 26 17 48 25 
1941 .. 21 28 50 26 16 23 11 22 23 37 68 26 17 46 26 
1942 .. 24 30 52 27 17 25 12 23 27 39 59 25 19 48 24 
1943 . 24 31 55 27 urd 24 12 24 25 40 55 23 18 46 24 
1944... 24 30 53 27 17 25 13 25 27 38 61 24 20 51 26 
1945 .. 26 31 §2 29 18 27 14 27 29 41 25 19 
1946 27 32 52 31 18 29 16 29 31 45 64 27 19 33 38 
1947... 28 33 52 32 18 29 14 31 35 47 64 30 22 §2 31 
1948 .. 31 34 53 33 19 33 20 34 36 51 62 30 24 56 41 
1949 .. 32 35 54 34 20 33 20 37 34 50 66 34 28 55 49 
1950.. 34 37 54 35 21 36 22 40 40 52 69 38 26 57 62 
1951 .. 35 39 56 35 23 35 23 42 38 55 70 39 28 58 58 
1952. 38 40 56 37 24 39 26 43 46 58 73 43 30 58 62 
1953... 39 41 57 38 27 40 27 46 44 59 76 48 34 58 65 
1954 .. 42 43 59 39 30 42 28 42 47 62 81 51 36 60 64 
1955 44 46 61 42 32 45 30 46 51 65 78 53 39 65 69 
1956. 47 48 62 45 37 48 35 47 55 71 78 58 41 69 74 
1957 51 50 63 48 39 53 40 51 62 74 72 66 44 66 75 
1958 .. 57 54 64 52 45 61 47 56 85 77 76 66 49 70 86 
1959 59 58 67 55 49 61 52 59 78 81 77 75 53 69 90 
1960. 65 62 70 60 55 66 57 61 95 82 79 7 7 
1S¢6iaa. 67 66 73 64 61 68 63 64 87 86 63 at a4 46 89 
1962... 71 71 78 68 66 72 69 65 89 86 91 82 72 80 100 
1963... at aa, 83 72 73 ad 1G) 66 91 89 92 9 78 101 
1964... 81 82 89 79 81 79 77 68 99 90 97 9 67 85 96 
1965 .. 89 86 89 87 87 90 91 85 101 96 98 
1966 .. 92 93 95 93 93 94 93 93 104 97 102 $8 103 Hy 103 
1967... 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
1968 .. 106 105 104 108 104 106 102 103 110 103 101 110 133 101 111 
1969 .. 110 112 110 117 #=~4112 «108 109 105 127 110 107 111 125 110 113 
1970. 115 121 LT ee eo Lo 1 109 105 121 110 109 

S71 128 128 122 136 128 126 136 06111 130 114 111 ize i39 132 134 

72. 136 §=6137 130 148 142 135 153. 120 124 116 109 127 187 149 144 

rN. 130 144 137 153 151 138 153. 125 131 116 118 122 224 147 148 

TED: 136 156 147 168 166 128 131 124 115 116 129 118 208 158 134 

7553 152 160 150 178 175 142 156 133 130 116 1 

76. 162 178 164 202 200 146 164 128 127 123 139 139 33 1e4 i360 

vA ae 170 189 1727 22330 215 * 157 177 =141 129 124 126 141 434 166 175 

78°, 182 204 186 242 241 166 199 155 136 129 129 145 439 179 170 

79. 198 224 202 272 265 182 220 165 147 131 131 147 606 161 187 


that the calf producers responded in a way which reduced both 
the production of calves and the productivity of cows. 


Regulations and policies continue to affect production. USDA 
land diversion policies removed less-productive land from crop 
production and consequently raised the measured productivity of 
the sector. Numerous regulatory requirements of EPA, OSHA, and 
others have increased private costs without increasing output in 
those sectors. 


The other factor which affects productivity is technology itself. 
Research and development have led to the introduction of hybrid 
corn and sorghum, have resulted in mechanical harvesting systems 
for many commodities, and have developed the veterinary medical 
means which permit raising large populations of fed cattle, hogs, 
and poultry in confinement facilities. Scientific research can 
lead to increased efficiency of the photosynthetic process of 
plants, biological fixation of nitrogen, and twinning in beef 
cattle. Many problems still exist: high-priced energy inputs 
call for the development of energy efficient technologies; and 
the stagnation of corn and soybean yields in the Southeast call 
for research on adaptive varieties and disease and pest control 
techniques. 


Research and new technology will not, however, guarantee increas- 
ing productivity in the future. The economic incentives must 
exist, and the necessary information to evaluate and adopt the 
new technology must be available. 
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NATION 


Economics and Statistics Service 


The Economics and Statistics Service (ESS) collects data and carries out research on food and 
nutrition, international agricultural trade, natural resources, and rural development. The Econo- 
mics unit researches and analyzes production and marketing of major commodities; foreign agricul- 
ture and trade; economic use, conservation, and development of natural resources; trends in rural 
population, employment, and housing and rural economic adjustment problems; and performance 
of agricultural industry. The Statistics unit collects data on crops, livestock, prices, and labor, and 
publishes official USDA State and national estimates through the Crop Reporting Board. Through 
its information program, ESS provides objective and timely economic and statistical information 
for farmers, government policymakers, consumers, agribusiness firms, cooperatiyes, rural residents, 
and other interested citizens. ae 
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